Electrochemical, kinetic, and circular dichroic consequences of mutations at position 82 of yeast iso-1-cytochrome c.
Replacement of Phe-82 in yeast iso-1-cytochrome c with Tyr, Leu, Ile, Ser, Ala, and Gly produces a gradation of effects on (1) the reduction potential of the protein, (2) the rate of reaction with Fe(EDTA)2-, and (3) the CD spectra of the ferricytochromes in the Soret region under conditions where contributions from the alkaline forms of these proteins are absent. The reduction potential of cytochrome c is lowered by as little as 10 mV (Tyr-82) or by as much as 43 mV (Gly-82; pH 6.0) as the result of these substitutions. The second-order rate constants for reduction of these cytochromes range from a low of 6.20 (2) x 10(4) for the Tyr-82 variant to a high of 14.8 x 10(4) M-1 s-1 for the Ser-82 variant [pH 6.0, 25 degrees C, mu = 0.1 M (sodium phosphate)]. Analysis of these rates by use of relative Marcus theory produces values of k11corr that range from 10.9 M-1 s-1 for the wild-type protein to 190 M-1 s-1 for the Gly-82 mutant [25 degrees C, mu = 0.1 M, pH 6.0 (sodium phosphate)]. Reinvestigation of the effect of substituting Phe-82 by a Tyr residue on the CD spectrum of the protein now reveals little alteration of the intense, negative Cotton effect in the Soret CD spectrum of ferricytochrome c. On the other hand, substitution of nonaromatic residues of various sizes at this position results in loss of this spectroscopic feature, consistent with previous findings.(ABSTRACT TRUNCATED AT 250 WORDS)